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Abstract
Reliability of Integrated Circuits (ICs) has always been one of the primary concerns in
VLSI field, let alone nowadays, when the continuous technology shrinking that follows
the Moore’s Law renders them more susceptible to various factors. Recently, the
reliability challenge of radiation-induced Soft Errors has drawn remarkable attention
of many researchers. A particle of sufficient energy that strikes a transistor may
create a disturbance of the equilibrium between the electron and holes within the
device and result in changing the logic state of the gate output that usually lasts
for some picoseconds. This temporary phenomenon that emerges as a glitch, called
Single Event Transient (SET), at the output pulse may affect the proper operation of
the circuit as it propagates, and eventually get captured by a storage element. This
is called a Soft Error and, although it is not permanent, it may cause unexpected
behavior to the circuit. Therefore, it is important for the industry to be acquainted
with the circuit susceptibility to such kind of errors, especially when it comes to
critical systems, such as medical, avionics, military, etc.
In this dissertation, we present an integrated framework for the modeling of the
radiation-induced Soft Errors in the combinational logic of ICs, providing an eval-
uation of the Soft Error Rate (SER), a widely-used metric for the susceptibility of
ICs to such hazards. The proposed methodology, which is based on Monte Carlo
simulations, takes into consideration the physical layout of a circuit to deal with
the Single Event Multiple Transients (SEMTs), which have become more prevalent
with the continuous technology downscaling. Two variations of the main SER es-
timation algorithm, for the identification of the most susceptible areas of a circuit
and the most vulnerable gates, are also presented, allowing for slight modifications
of either the circuit design, or the placement strategies in the early design stages,
or both to mitigate SER. The SER evaluation results are demonstrated by a variety
of simulations performed on ISCAS ’89 benchmark suite for both 45nm and 15nm
technologies and their verification with HSPICE simulation tool indicates an accept-
able deviation for the small-scale circuits. Finally, the behavior of the state-of-the-art
Fully-Depleted Silicon-On-Insulator (FDSOI) process technology concerning the ion-
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izing particle strikes is examined and compared with the traditional Bulk technology
through TCAD simulations.
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